Function of the transport complex TAP in cellular immune recognition.
The transporter associated with antigen processing (TAP) is essential for peptide loading onto major histocompatibility complex (MHC) class I molecules by translocating peptides into the endoplasmic reticulum. The MHC-encoded ABC transporter works in concert with the proteasome and MHC class I molecules for the antigen presentation on the cell surface for T cell recognition. TAP forms a heterodimer where each subunit consists of a hydrophilic nucleotide binding domain and a hydrophobic transmembrane domain. The transport mechanism is a multistep process composed of an ATP-independent peptide association step which induces a structural reorganization of the transport complex that may trigger the ATP-driven transport of the peptide into the endoplasmic reticulum lumen. By using combinatorial peptide libraries, the substrate selectivity and the recognition principle of TAP have been elucidated. TAP maximizes the degree of substrate diversity in combination with high substrate affinity. This ABC transporter is also unique as it is closely associated with chaperone-like proteins involved in bonding of the substrate onto MHC molecules. Most interestingly, virus-infected and malignant cells have developed strategies to escape immune surveillance by affecting TAP expression or function.